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February 11, 1982 " ’

Dr. David Borls ,

Florida Institute of Phosphate Research
P. 0. Box 877

Bartow, Florfda 33830

Dr. David Borls:
Enclosed Is the data pertalnlﬁg to the Institutes new building. Ifi

we may be of further help to you concerning thls matter, please feeF
free to contact me. ;

|




L]

POLK COUNTY HEALTH DEPARTMENT

fIELD REPORT ON Florida Instltute of Phosphate Research .

TOWN VISITED State Road 60, Bartow, Florida ' DATE

X T
OWNER OF PROPERTY ' PERSON SEEN
BY wioM Norman M, Gilley; James W. Nall ~ TIME SPENT

REASON FOR VISIT i

-
H

~ . S
REPORT: As requested by Dr. Davld Boris, soll’ samples were taken of the clay -sand
mix utlllzed for the foundatlion of the new Institute bullding. Since the original
sofl strata did not adequately meet compaction speCIflcation, solls located on the
north boundary of the site were utilized. This clay-sand mixture did meetlthe re-
quired compaction specification. , i. '? 1

The building site was measured by callbrated sclntillatlon rate meter,,Ludlum 125,

both before and after the soll mixture was movedllnto the foundation area. The or!-
ginal exposure rate was found to be approxfmately 12 microR/hour gamma exposure at a
height of 3 feet. The rate rose to approx|mately 27 microR/hour wlthln the founda-

tfon area after back filling with the new soils

( \

Radon flux levels were measured by the charcoal canlster technique. Mean ﬁlux rate
was 5.53 pCl/mZ, sec for a sample size of 21 measurements with a standard deviation
of 1.89 pC1/m2.second. The flux ranged from 1, 8& to 9.03 within this sampling group.
Flux measurements were made on the original soll;strata with a mean flux of 2.02
pCl/m2.sec.; standard deviation -0.97, ranging from 0.6 to 3.9 pCI/m2 sec.
The Radium-226 content of the orlginal solls weré measured by the Radon qunatlon
Techinque. (see enclosed table) : : E

A comparison with another parcel of property may 'be drawn. from the fol]owlnq table:
(Please note that control technologles were utllﬁzed in the construction of the

building.)

SAN 17 - il




.Sofl Radium

Rnflux

Gamma Exposure

Indoor WL

FLORIDA INSTITUTE

Before Additlion
of Clay~-Sand Mix

After Additlon
of Clay-Sand Mix

L.81 pCi/gram
SD(N-1) 0.59

2.02 pCi/m2sec
SD(N=-1) 0.97

12 uR/hr

Not applicable

N

5.6, 12.8, 13.1 ¢
16.6 pCl/gram

5.53 pCi/m2sec

~SD (N-1) = 1.89

27 uR/hr

Not applicable -

Comparison Slte

15.8 pCi/gram
SD (N-1) =.1.55

5.44 pCi/m2sec
sD (N-1) 2,51

25 uR/hr

1 0.019 WL

sD (N-1) 0.0014



SOIL CORE SAMPLES? (0-6') Ra 226 IN pCi/gram

R (each Interval
o=1",
1 =24
2 -3,
3-8
4y - 5,
5-6',

A (composjte) .

tested)

The follwoing cores
side of Highway 60.

The follwoling samplés are not cores.
bank used for fill for the foundation.

A'.

B'. .

C'. .« ..

D'. . . .

*Counting error

tCore samples A,B,C,D, L8 were taken before addition of fI1] from sp
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POLK COUNTY HEALTH DEPARTMENT

'FIELD REPORT ON__ Flgrida Instltute of Phosphate Research

TOWN VISITEB -State Road 60, Bartow, Florlida DATE
OWNER OF PROPERTY PERSON SEEN
BY WHOM N.'M.Gllley / J. W. Nall ' TIME SPENT.

REASON FOR VISIT |

REPORT: As requested by Dr. David Borls, soll samples were taken of the clay-sand
mix utllized for the foundation of the new Instltute building. Since the original .
soll strata did not adequately meet compactlion speclfication, soils located on the
north boundry of the site were utilized. This clay- sand mixture did meet the re-
quired compaction speclflcatlon

The bullding site was measured by calibrated scintillation rate meter, Ludlum 128,
both before and after the soll mixture was moved into the foundation area. The orl-
ginal exposure rate was found to be approximately 12 mlcroR/hour gamma exposure at a
height of 3 feet. The rate rose to approximately 27 microR/hour within the founda-
tion area after back filllng with the new soils. .

Radon flux levels were measured by the charcoal canlster technlique. Mean flux rate
was 5. 53 pCi/m2ysec for a sample stze of 21 measurements with a .standard deviation
- g of 1.89 pCI/m -second. The flux ranged from 1.84 to 9.03 within
thls sampllng group. Flux measurements were made on the oriaglnal soil strata wlth
a mean flux of 2. 02 pCl/m ‘sec. ,<§&f@kﬂ4~= 0.97, ranging from 0.6 to 3.9 pCl/m2 sec.

‘)#W e C/Dc"/‘l/“"’ 'fhﬁ Jc/am mqn a *Z/O v 7{-('/)4’;‘M <,
The Radium-226 content of the original solls were measured byyehe##ea4—exi13£¢4{ur N
.and_electronic—detectionof the radon-daughters: (Jhe mean_.radium content was 4.81 ?
pCi/gram, standard deviation of 0.59. The new ‘foundation material
was measured by gamma spectrosc0py methodoloqy and resulted ln)flndlnqs of 12.8,
13.1;, 16.6 and 5.8 pCi/gram for four different samqles taken from the. solls utlllzed
“for the new foundatlon. The gamma spectrophy method was utilized to expedlte analysls
;since the other methodology requires a time frame of four weeks per sample

A comparison with another parcel of property may be drawn from the following table:
(Please note that control technologies were utllized In the construction of the _
building.) !

S:C*:' Fre/)se’
77’5/5’ 07e
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Sofl Radium

Rnflux s

Gamma Exposure

Indoor WL

Florida Instltute

 Before idfi . After additir

o | Chysand mix P I—CIAZ-.SAMJ Wiy
L.81 pCi/qram 5.6,12.8,13.1 ¢
SD(N-1) 0.59 ~ 16.6 pCi/gram

2,02 pCi/m2sec 5.53 pCi/m2sec
SD (N-1) 0.97 SD (N-1) = 1.89
12 uR/hr 27 uR/hr

Not applicable Not aﬁbllcable

Comparison Site

15.8 pCi/gram
SD (N-1) = 1.55

5.44 pCi/m2sec
SD (N-1) 2.51

" 25 uR/hr

0.019 WL ,
sp (N~-1) 0.0014



"DATE 7 October 81 RADON FLUX DATA SHI[T
SYSTEM EFF:0.206 . CPM/PCI

Polk County Health Department
Radiologlcal Health Section

DepIOYEd.by__NMﬁ/JWNm_m__u__””_ Anatyzed by nMme
Retrleved by v n :

pCi/m2 sec

' CANISTER DATE  TIMF 2722
SAMPLE LOCAT!ON NUMBER __START _ 5TOP RFAD | MET CPM Rn FLUX | REMARKS

Or. David Borls % fsoct. 70ct. . 7oct. |

Fla. Institute of 1 12:30 ~ 9:00  12i31 [1077.0 | h.56

e

— v s e A ot e o

Phosphate Research 56 12:30 9:30 - 12:53 b34. 4 1 1.84

48 12:30  9:00 - 13:37 [1372.4 ;5.86

N 66 ] 12:35 2190- -_..-_1119§_ _223.3 2.40
18 1235 9io3  13:08 [139h.2| 5.93
13 |12:35 9:03 13:48 | 1333.6 | 5.70
F139 ey 9:03  13:26 | 1020.8 | ~ L.35
L 33 (237903 a3tk [k | 5029
. 1211237 9105 1520 | 1419.7 | 5.95

19 12:38 9:05 . 12:42 | 1264.6 | . 5.36
st |12:41 9:05 14:49 | 1216.1 5.2}
. S SR AR B A

63 12:41 9:05 14:19 1152.2 4,95

- g e s A i mem .

12:43 9:00. 14:39 | 2091.4 9.03

73 12:43 ©9:00 14:09 563.1 2. 42

[ VSO Y S ——

Vs T hams Sei00 1358 |1se2.2 | 6.72
o s h2is 900 whe2e |1629.7 | 7,03 |
T 60 l2:45  9:03  15:29 |1685.0 | 7.3 o
e P T o Bl vy — .
S 51 h2:h5  9:03  15:09 |1745.0 7.56

43 . 12:50 9:05 15:39 }63}:2 8.83
AU S M R

- 77 12:50 fuégdé.lﬂ~-.'-_15¥15v }072.5 ‘h.67 )

{OMMENTS:

X = 5.53 pCl/m%sec SD (N-1) = 1.89
Range 1.84 to 9.03 pCi/m? sec.






: t
SOIL CORE SAMPLES (0-6') Ra 226 IN pCi/gran~

LB (each interval tested)

0-1". . ... .49+ 0%
120 L. k2T
2-3",......53+.1
3-4 000000 k8T
b-5 ... k90
5-6'.......57%.2
A (composite) . . . . . . . 5.4+ .1 .
B . .. ... z.,7'i,1
Ci v v v v v v v . b.3 + .1

D. . ... ..o 5 E 0

The following cores were taken from undisturbed soil on the north
side of Highway 60. S

E . 3.8 + .1
F. 2.6 + .1
G 2.3 + .1

The Followingzsamples-are not cores. They were taken from the spoil
bank used for fill for the foundation.

A'e o e e B+ L2
L | Y-

o [ Y

|+

.1

[+

Dy v e e e e e e e ... BL2

*Counting error p - . '
- . " LA ST S T, M 4:, .
+ Core Sm\-'ra/es /‘;5-'"/ ¢, -');LB e Tolien b tf"rc Bl i ol f //'”" L o
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LEGAL DESCRIPTION

: COMWENCE AT TWE SOUTMEAST CORNER DF SECTION t, TOwnsHIP

305, RANGE Z4E, PoLX COUNTY, FLORIDA., THENCE H-00°30°
00°’-€, ALONG THE EAST LINE OF 5410 SECTION 1, A DISTANCE
OF 692.30 FEET TO TME SOUTH RIGHT-OF-WAY LINE OF STaTE
ROAD NO. 60, THEMCE H-88°08'00' ' -¥ ALONG 3AID SOUTH RIGMT-
OF-wAY LINE 1704,00 FEET TO THE POINT OF BEGINNING, THENCE
CONTINUE NORTH 36°49°00°'-W ALDNG SAID SOUTM RIGHT-OF-wAY
LINE 400.62 FEET, THENCE SOUTH 907.24 FEFT, TMENCE EAST
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TABLE 3.3-1
SUMMARY OF RADIOLOGICAL CHARACTERISTICS
OF VARIOUS LAND TYPES - POLK COUNTY

Surface .Soil (0-0.3-)226Ra Soil Core (0-l.8n)226|u . Gamma Level Radon Flux
{pci/g) (pci/g) (uR/h) ' (pci/m®.8)
Land Type N Mean (range N Mean (range) N Mean (range) ] Mean (tunée)
Unaltered 20 0.6(0.1-3.8) 18 0.4(0.2-3.1} 9 5(4-7) 17 0.‘2((0.1—1.7)
Urm ined 2 3.2(2.5-4.1) 2 2.2(1.1-4.4) 1 9 —--- 2 1.3(0.6-2.8)
Radioactive.'
Fill
w. Tailings 20 3.2(0.4-9.2) 16 3.1(0.5-8.7) 1 11(6-16) 19 0.7(<0.1-2.7)
-.h All 23 5.0(0.8-35.3) 24 5.3(1.0-23.1%) 16 13(7-33) 27 1.5(<D.-1—|2.8)
had merburdena) \".,- .
Capped and. 6 6.8(3.3-14.6) 6 7.4(2.8-18.3) 6 17(11-24) 6 1.6(0.3-7.2)
Mixed Claysb). - i : )
Debris 18 9.5(3.4-223.3) . 18 7.3(3.1-24.7) 8 22(11-54) : 15 4.2(1.7-13.7)

4+

N = Number of sites in sumary
Means are geametric means of average values for N sites of indicated land type

a) Overburden category includes reclaimed overburden piles and sand-fill reclamations capped with
overburden

b) Clay category includes settled clays areas capped with overburden and/or tailings and clay-sand mixtures capped with

overburden

-

SOURCE: ROESSLER, 1978
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SOIL CORE SAMPLES (0-6') Ra 226 IN pCl/g

L8 (each interval tested)

0= 1' v v v v .. b9+ 1%
r=-2" ... ... h24+
2.3 . ... ... 5.3F .0
3= 0000 b8+
h-5 .., C b9 F L
5-6', . 5.7+ .2
A (composite) . . . . 5.4 + .1
B ... ... h.7 + 1
c . .o b.3 + .1
D.. ... e e v . 5+ 0

The'followlng cores were taken from undisturbed soll on the north
side of Hlghway 60.

E. .. . c 3.8 4 .1
F . . . . 2.6+ 1

L L
The following samples are not cores. They were taken from the spoll
bank used for fill for the foundatlon.
A'v oo s e e 118+ 2
Ik R Y

€'y v e e e e e e e 1603742

D', .. v v o oo oo ... b2

i+

B A Rl iR it it <




SOIL CORE SAMPLES (0-6') Ra 226 IN pCl/g

LB (each Interval tested)

e R N b
1-2" ... ... k2% 0
2-3" . ... 53% 1
3~ .00 h8xE 0
-5 ... k9x 0
5-6'. 5.7 + .2

A (composite) . . . . . . . 5.4+ .1

B b.7 + .1
c b.3 + .1
D.. 5.4 + 1

The following cores were taken from undisturbed soll on the north
side of Highway 60.

E v v o e e e e e e . 3,841

N N

|+

G o v v L 2.3 00

Il

The Follbwlng samples are not cores. They were taken from the spoll
bank used for fi111 for the foundation.

S R I YA

B'. » o v . oo oo o 13+ 02
C'e v e e e e e e e L1603 % 02
+ .1

p'. .. ... ..o . ... b2






- DATE 7 October 81

RADON FLUX DATA

SYSTEM EFF:0, 206 CPM/PCI

SHETT

Polk County Health Department
Radiologlcal Health Section

Deployed by _ NMQ/JWNE_ e e -

_Retrleved by. - u

SAMPLE LOCATION

CANISTER
NUMBER

DAL

Dr. David Borls

]

Fla.‘lnstltute of

-

Phosphate Research

—— e

9:30

9:00 -~

9 00

9:03

66 12:35
18 12:35
13 12:35

{F139

o  ——

33 L12237
121 12:37

19

B it B

54

63

e e ]

161

73
75

52 12:45

60 12:45

IF110

12:47

..§;6§

9:03

Analyzed by

TiM
R 1L

.RfAD

S

12:33

13:37

11:08

13:48 ].1333.

13:08

2:03

13: 26

13:14

AR

L0

- 905
9:05

9:05

———— e e —— e = s

9 00,

9 00

. 9:00

9;00

9:03

51 12:45

.J12:SO

COMMENTS :

77 12:50

X =

9:03
9:05

9:05J"_._

11:20

14
14,

12

s

13:

.ﬂfg;

42
k9
19

14:39
14:09
égl

{h;mum

29
29
e

15:09

Range 1.84 to 9.03 pCi/m?

15ikg

1

15:39 |2

SGNMG

MET PN

pCi/m2 sec

Rn FLUX

REMARKS

| % soet. 70t 70ce | |
I 20900 1231 [1077.0 | h.56

1152.2

2091 h

1372.4 5.86 !
-gz;_g 2.0
[39h.2 5.93
1333.6 5.70
| 1020.8 | 4.35
11?“1L1 _5.29
9.7 | 5.9
126& 6 T- 5.36
1216.1 - $.zh- | )
SR T SR S

563 1
1562.2

—-_———- =

b ——————

1629 7

1685. O-

5.23

PR—

1072.5

5.53 pCi/m%sec SD (N-1) = 1.89
sec.

7.56

8.83

k.67
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